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Amendments to the Specification 

Please amend the Specification at the locations indicated, where strikethroughs and 
double brackets indicate deletions and underlining indicates additions, as follows: 

Please amend the consecutive paragraphs beginning at page 4, line 12 through page 8, 
line 9 of the original Specification, as detailed below: 

hi order to attain the object, a plasma surface treating method of claim 1 of the invention 
is a plasma surface treating method in which a pulse voltage is applied to a pair of opposing 
discharge electrodes having a pointed tip end to produce corona discharge between tiie pointed 
ti2 ends of the pair of opposing pointed tip end discharge electrodes, and a surface of a 
workpiece is irradiated with excited species including plasma produced by the corona discharge, 
thereby treating the sxirface, wherein 

a magnetic field is formed in a vicinity of the pointed tig ends of the pair of o pposing 
pointed tip end discharge electrodes where charged particles in the plasma exist, and the excited 
species including plasma are irradiated toward the surface of the workpiece by a force which acts 
as a pushing force on charged particles moving in the magnetic field. 

A plasma surface treating apparatus of claim 5 of the invention is a plasma surface 
treating apparatus in which a pulse voltage is applied to a pair of opposing discharge electrodes^ 
each having a pointed tip end, to produce corona discharge between tiie pointed tig ends of the 
discharge electrodes, and a surface of a workpiece is irradiated with excited species including 
plasma produced by the corona discharge, thereby treating the surface, wherein 

magnetic field forming means is disposed which forms a magnetic field in a vicinity of 
the pointed tip ends of the pair of o pposing pointed tip end discharge electrodes where charged 
particles in the plasma exist, and which can apply a pushing force on charged particles moving in 
the magnetic field, the pushing force causing the excited species including plasma to be 
irradiated toward the surface of the workpiece. 

According to the thus configured invention, when, in the state where a magnetic field is 
formed in the vicinity of the pointed tip ends of the pair of o pposing pointed tip end discharge 
electrodes, a pulse voltage is applied to the pair of o pposing pointed tip end discharge electrodes 
to produce corona discharge between the pointed tip ends of th e e l e ctrod e s , excited species 
including plasma produced by the corona discharge exist in the magnetic field, and the magnetic 
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field applies a pushing force, i.e., a Lorentz force on charged particles in the plasma moving in 
the magnetic field. Because of the Lorentz force, a force which is perpendicular to the magnetic 
field is appUed to the excited species including plasma. Even when a gas such as high-pressure 
high-speed air is not ejected, therefore, excited species can he vigorously irradiated toward the 
workpiece surface in a substantially uniform manner over a wide area. Since a gas such as air 
which does not directly participate in the surface treatment itself is not used, only excited species 
which are effective components of the surface treatment are irradiated, so that the loss of excited 
species due to splash of the gas or the like can be suppressed. Therefore, the surface treatment 
performance and the treatment efficiency can be remarkably improved. 

In the plasma surface treating method and apparatus of the corona discharge type, as the 
pulse voltage to be applied to the pair of opposing pointed tip end discharge electrodes, either of 
a rectangular pulse voltage as s e t forth in claims 2 and 6 , or a pulse voltage formed by plural 
pulsating waves obtained by half-wave rectifying or fiill-wave rectifying an alternating voltage 
as s e t forth in claims 3 and 7 may be used. In the case where a pulse voltage formed by pulsating 
waves is used, particularly, a special pulse voltage generating power source is not required, and a 
pulse voltage of a desired period and duty can be applied by using a simple power source device 
configured by a combination of an AC power source of the commercial or ultrasonic range and 
rectifying elements such as diodes. Therefore, reduction of the cost of the apparatus can be 
realized. 

The magnetic field forming means in the plasma surface treating apparatus of the corona 
discharge type may be either of means configured by a permanent magnet, a pair of magnetic 
members, and a pair of pole pieces which form a gap between end faces as set forth in claim 8 , or 
that configured by an electromagnet connected to a DC power source, a pair of magnetic 
members, and a pair of pole pieces which form a gap between end faces as s e t forth in claim 9 . 
In the case where a permanent magnet is used, the production cost and the power consumption 
can be reduced. By contrast, in the case where an electromagnet is used, the production cost and 
the power consumption are increased as compared with the case where a permanent magnet is 
used, but a Lorentz force, and therefore the irradiation power and irradiation diffusion range of 
excited species including plasma can be controlled easily and arbitrarily in accordance with the 
surface morphology of the workpiece and the like, by adjusting the magnetic flux density in the 
gap between the end faces of the pole pieces. Therefore, the shape adaptability to the workpiece 
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can be expanded, and the treatment performance and the treatment efficiency can be further 
improved. 

In the invention, it is not required to use a reactive gas such as argon gas, nitrogen gas, or 
carbon dioxide gas. Alternatively, as s e t forth in claims 1 and 10, such a reactive gas may be 
introduced between the pair of discharge electrodes at atmospheric pressure or the vicinity of 
atmospheric pressure, whereby an excitation gas flow including plasma is caused to be irradiated 
by a pushing force (Lorentz force) received from the magnetic field, thereby enabling the method 
and the apparatus to be used in various surface treatments. 
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